Introduction
The 1993 Mouse Chromosome (Chr) I0 report includes the addition of new genes and other DNA variants, their positions in the linkage and/or cytogenetic maps, deletions, recombinant inbred (RI) strain distribution patterns (SDPs), data pertaining to imprinting, and information about human-mouse linkage homology. New this year is a table showing the apparent gene order and recombination frequencies as determined in multilocus crosses. Table 1 lists known Chr 10 loci alphabetically by gene symbols. Additional columns are used to denote (a) loci added to the list since the last report, (b) loci designated as reference loci, (c) the approximate map position in centimorgans from the centromere (if known), (d) localization to specific chromosomal bands, (e) classification of the loci (DNA, biochemical, visible, etc.) , (f) the method(s) used in mapping, (g) the gene symbol of the human homolog (if known), (h) the location of the human homolog, and (i) selected references pertaining to the mapping of the mouse gene. Formerly used locus symbols are also listed alphabetically within the table.
Chr 10 maps Figure 1 shows the updated versions of the "consensus map", the "proviral/RI map" and the "SSLP (simple sequence repeat length polymorphism) map". Only a few significant changes have been made to the consensus map. These are indicated in the legend of Table 2 shows the apparent gene order and recombination frequencies as estimated in seven different multilocus crosses. In all seven, either Myb or Mpmv-12 and either Ifg or Mdrn-1 have been scored. Myb and Mpmv-12 are known to be closely linked (Frankel et al. 1990 ) as are Mdm-1 andlfg (Taylor et al. 1992) . The MIT intercross involving Mus castaneus has not been typed for these markers but has been typed for markers known to be quite close to these markers. Thus, DlOMit4 is known to be close to Myb) , and DlOMit14 is known to be close to Mdm-1 (Dietrich et al. 1992a; Taylor et al. 1992) . These seven crosses include three interspecific crosses involving Mus spretus and four intersubspecific crosses, two involving Mus castaneus and one each involving Mus musculus and Mus molossinus, and the pooled results of two small backcrosses involving conventional strains C57BL/6J and A/J. The -(Mdm-I/Ifg) two-point distance may be slightly underestimated in three of the crosses owing to undetected double crossovers between widely spaced markers. Six of the cumulative distance estimates are quite consistent with a mean of 56.1 (range: 48-64 cM). The Pasteur Mus spretus backcross (Cross B) gave a substantially shorter map distance (40.7 cM). This is one of the smaller of the seven crosses in gametes analyzed (N ---29-69) . Thus, there is good evidence that the genetic distance between Myb and Mdm-1/Ifg is approximately 56 cM. There are few common markers outside this interval, so there is greater uncertainty about map distances in the centrometric and telomeric regions.
Several adjustments have been made in the RI/ proviral map to accommodate new information. The orientation of Hsd, DlONds2, has been reversed on the basis of RI strain typing of Mdm-1 and other data (Taylor et al. 1992; B.A. Taylor, unpublished data) , although the revised order is not firmly established. Likewise, the position of pg relative to DlOMit14 has been reversed. This is based on 
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the apparent close linkage between D10Mit14 and Mdm-1 (0/16 recombinants in the BXD RI strains) and the very close linkage between Mdm-1 and Ifg. Since pg is distal to Ifg, it is likely to be distal to Mdm-1 as well. Figure 2 shows the updated Chr 10 cytogenetic map. Several new deletions involving the steel locus have been added (see below).
Microsatellite variants
The major addition to the Chr 10 map consists of 28 additional SSLPs (Dietrich et al. 1992a ). These 28 markers were mapped by use of 46 (C57BL/6J-ob • CAST/Ei)F 2 mice. Recombination frequencies are not provided for individual linkages, so the map shown here (Fig. 1) is based primarily on the map shown by the authors. The new markers do not extend the SSLP map beyond the previous range of -7 5 cM. ff these markers are randomly distributed over the linkage map, then it is unlikely that total map distance is much greater than 75 centimorgans (cM), at least as determined in this particular cross (n = 46). A subset of the DlOMit markers have been mapped with respect to other markers in the 'Copeland-Jenkins' interspecific backcross. Although preliminary results were presented at the Buffalo meeting (Weaver et al. 1992) , the merger of these two maps awaits publication of the data.
A centromeric marker
Also reported at the Buffalo meeting was an estimated distance between the subcentromeric heterochromatin found in most laboratory strains and the Myb locus (Ceci et al. 1992 
New gene loci
Nine newly identified genes (each defined by a DNA probe) have been added to Chr 10. Three guanine nucleotide-binding protein subunit genes have been Frankel et al. 1992 ) and the typing of RI strains for microsatellite sequences. The following changes to the proviral/RI map should be noted: a) the following loci have been added based on RI strain mapping data: DlOByul, DlOBir3, DlOBir2, DIOMc2, DlOBirl, Ifg, b ) the order of DlONds2, and (Mdm-3) , which is amplified and overexpressed in a spontaneously transformed 3T3 cell line, was found to be physically linked to Mdm-2 (Fakharzadeh et al. 1991) .
DNA variants
Nine DNA sequence variants have been mapped to Chr 10. The xenotropic murine leukemia virus genome, Xmv-39, shows linkage to Ly-41 in RI strains (Buckley and Goding 1992; Frankel et al. 1989). Likewise, a previously described phosphoglycerate kinaserelated sequence (proposed designation, Pgk-lrs6; Adra et al. 1988) shows an SDP identical to Ly-41 in 12 BXH RI strains, suggesting that this sequence is also on Chr 10. Six arbitrary oligonucleotide-primed PCR variants (DIOMc2, DlOByul, DlOBirl, DlOBir2, DlOBir3 , and DlOPas3) were mapped to Chr 10 (Birkenmeier et al. 1992; Serikawa et al. 1992; Welsh et al. 1991; Woodward et al. 1992) . Two anonymous genomic clones, DlOLerl and DlOLer2, were mapped in an interspecific backcross (Le Roy et al. 1992) . A pseudogene, ribonucleotide reductase M2 pseudogene-4 (Rrrn2-ps4) , was mapped 23.0 ---5.4 cM distal to Myb and 13.1 ---4.3 cM proximal to Pah (MacLaren et al. 1992 ). An intra-cisternal A particle long terminal repeat sequence RFLV (Iapls3-21) was detected with an oligonucleotide probe and mapped near DlOByul in the BXD RI strains (Lueders et al. 1993 ).
Visible mutants and other variants
A mutation conferring rapid postweaning growth and large mature body size [designated high growth (hg)] has been mapped in the vicinity of the insulin-like growth factor I gene (Igf-1) . Igf-I is considered a candidate gene for the site of the hg mutation (Medrano et al. 1992) . No other visible mutations or other loci defined by functional variants were mapped to Chr 10.
Human homologies
Loci that have been added to the map which have also been mapped in human are (with the human localiza- (12) and Pcmtl (6q22.3-q24). Previously mapped Chr 10 loci whose human homologs have now been mapped are:
Pfp (I0q22) and Mdm-2 (12q13-q14). The gap junction membrane channel protein-1 (Gja-1), previously assigned to Chr 10, has been placed in the mouse linkage map and further localized in the human map (6q14-q24.1). This information is summarized in Table 3 . No new regions of homology have been identified. In most cases these assignments do not disrupt previously identified homologous segments. However, the placement of Gna11 and Gna15 1.7 cM distal to SlOOb and Col6a-1/Col6a-2 identifies a region of homology that includes the previously mapped anti-Mullerian hormone (Amh). These loci appear to straddle the Pfp locus, which is now assigned to HSA 10q22. However, the placement of Pfp is inexact as the nearest anchored markers in the Pfp-mapping cross are Myb and Ifg.
Rather than postulating that an inversion has intermingled HSAI0-and HSA19-homologous regions of Chr 10, we have somewhat arbitrarily moved Pfp 4 cM toward the centromere until more definitive mapping data are available. This makes Pfp contiguous with Hk-1 and Cdc2a, whose human homologs map to HSA10q. The lamin B2 subunit gene (Lmnb-2) was Recombinant inbred strains Table 4 shows the strain distribution patterns for loci typed in various RI strains.
New chromosomal rearrangements
Seven deletions encompassing the steel locus have been identified and analyzed by Cattanach and coworkers (1993 with abbreviated symbols Sl 2on, S122H, S123n, S124H, and S125H, respectively. Crosses between S122H, SL 23H, and S124H revealed that S124n, which gives an early post-implantation homozygous lethality, complements S122H and S123n, which give pre-implantation homozygous lethalities, such that anemic black-eyed white compounds are produced and survive to birth.
Complementation was not found in S122H/S123H compounds. S124n would therefore appear to represent a deletion in a different region of the chromosome from that of S122H and S123z-1. All of the new deletions had breakpoints in 10D1. The authors note that the heterozygous viability of large deletions including the Sl locus indicates that the genes in this region are either unimportant in development or else their dosage is not critical. The fact that other genes have not been mapped in the vicinity of Sl is consistent with this view.
Imprinting
Experiments have been conducted to test for the effects of imprinting on Chr 10 (Beechey and Cattanach 1992). Mice doubly heterozygous for Rb(1.10)10Bnr and Rb(10.11)8Bnr were intercrossed, and downless (dO was used as a marker for detecting uniparental 
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